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(57) Abstract 

A vitamin B I2 derivative of formula (I) and salts thereof, wherein L represents a ligand bound to the cobalt atom of 
the corrin ring, B represents a base having a heterocyclic structure, and R represents an (un)substituted hydrocarbon group. 
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7; lf*'J 'J yS^tS ( 1 nmol/n£) £ 2 afiffi^ 

HSfeflH i^mc^ftJCck*). HiS3- (5 . 6-5/- 

f-fl/^yX-f $ *V»J ;p) 7-n tfjuij yia 3 g 
3 ) 3 - (5 . 6- , >V5-Jt"<yX'f ^'/'J^) 7* n f ;i/ 

JiifS^® £ LT> ffi!3 - (5 . 

;p) m tr/i/y vm^o. 3 g v &o ! igi'7; 
Tn tryr $ F£0. 2 gffllr^ BIT. gftffl 1 tnmoUW 
. 33mg©?II2 3 - (5 , 6 - S? > ^-fl/^yX-f $ 

y;i/) rnh>.>7;nk*y7U*y yi^ifc. fcfc'L. 

&£i#|gti3. 5 B £ LtZo ZOM&fyfrm.— T* & 3 d 

£©it^&. HHSM 1 i HJiK: Lt^tS fc. %h 
tltc3 - (5 , e-i/Vf^MyxW ^''/'J^) 7 o f ;i/ 

1- (S-brnt-yrnt*) - 5 , 6 - V J * )\"< 

^JI*n-? h^7 7 4-Rtf&*a©i^$#*ti-7 ^57 

*© 1 'C-NMR&.CF 'H-NM8 & % %M^2 
©1) -ZfebtLtz 1 - ( 3 - b K a * 7* a fc* ;i, ) - 5 , 6 
- i? * ^;t"< y X4 it'©-?- ft £ — & Lfc 0 
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inMffl3 ) 4 - ( 5 , 6 - i// *jv^vx<< s^vy /p) 

1) 1- (4-kKD*<>yfj|/) - 5 , 6 - V J * V 

1.46 g © 5 . 6 - i? J IrKt^VXA \ — 50je£© 
t£Ji N . N - V * * )l> * )1>J» y \ K C l/s 0. 9 g © NaH 
^Sn^L. Mi&-C30^MSg^LfCo CI 4-^oa-l- 
•f Z J -^8 n££iiTLT. 1ST! 1 S^l/fc^ £ h £ 
0.65 g © NaH. 2 a«04 - ^ o d - 1 - — 
S^JnLT. 8 HISJRJ&^frfcofco KT. HJfefl 1 
OiffCJ:^ miS 1- (4-tFn*'>yf*) - 5 , 6 
- y x-f $ ^*!/-;i/^#fco c: ©.{££■ $i^©. 5 

2 ) 4 - (5 , 6-?^ii'^yX'i^' , / | jji/) y f - ^ y 
y$©£$ 

aiiMitt^ 1- (4-kKa*2/7*f-^) - 5 
6 - V / *)l"<y X 4 \ 9' »/— 0. 2 g . JtO t 2-i'7; 

y&t: y s; yig?t$ ( l woi/aft) £ 2 b£JB^ # 
T. H&09 1 iiioiftcJ;^ MS 4 - (5 , 6 

3 ) 4 - (5 . e-^/ffl'^yX'f^'/'J;!/) 7* * fl/ * 
7 / 3 t" y 7 $ K V y &© 

mf&«3®£ lt. mm 4 - (5 , $ 
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;i>) -f + jvy y&%0. 3 g. &&ffimis7JT*Tn 
*) x 15mg 0 *t S3 4 - (5 . 6- i >Vf^^yX'f ^/ijjl/) 

C HJI^f 4) 6 - (5 , 6 - V * * Ji"< y X << X # y* y jv) 
1) 1- (6-kKn^«/A^i/^) - 5 , 

yX'f § ^* v' — jkz) 

L46 g © 5 , 6- , >'^fl"cyX>(^ > /- Jl,%^ 50m&Q 
. N-V jt ^;i/*;i/AT $ KCiil, 0.84 g © NaH 
^ JU^.. £ £> C 8. 2 a£© 6 - Q n — 1 - + — ;t,£gj 

1- ( 6 - t K n + •> ^ + .>;i,) - 5 t 6-is/3-Ji"<yX 
-f S ^*/-^$f fc. COft&^'s©. 5 . 6-^^^;i/-< 

2 ) 6 - (5 . 6 - i/ / * JV *< V X 4 $ ? »/ \) jv ) * 5/ ;u 

y y&©£j£ 

5 , 6 - i/ / * ;i/ y X 4 X ? y* - 0. 2 g . R 2 - >> 
y J if/HJ y^f »J S?y8»jft ( 1 Mol/a!) £ 2 afiffil^ 
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PiT> nmm i tmmomttz**). mss 6 - (5 . 6 -v 

/ ?• ;i/ ^ y x* 4 S*'*/y )v) y&0.35g£#fc, 
3 ) 6 - (5 , B-i?*f-n"<yX<t§?'/*)n>)-'^*i/JU 

taut*® * l-z, mme- (5 . 6-^/^-^^^^ 

n ey? $ F£0. 2 g El*. &T\ Hikfi 1 iHiOlfrf: 
J; *) . 20mg©?fS5 6 - (5 , 6 - V * *Ji"<yX<< 3 y 
) ^ * > ju > t J n t* y r $ K U y ^£ # . tztzL^ £ 
i£l$!Sm 5 B £ Lfco c: ©ft£!g9©ftMfcU ^Ji* n-r h 

( HJSM 5 ) 3 - <i ^'/'J^rntiP«>7/3b , y75 K 

y ym<D&WL 

1 ) 1 - ( 3 - fc K a * i, ? u t* ;i/ ) 4 $ y* - ^ © £j£ 
l. 7 g o-f § — 125h2© ^ * u- ycllgu 

Ztl&BlM* 'J ^ A 17.25 g £j&U;i> $ e>K113.8a£0 3 

n a - l - 7*d Ay -ii/^ITLTv 7. 5 B#ISIil8ifilJ^ Vfz 0 

*§£BfcU ;K. 30%x*y-;K T ~Tft30%x* y 
"eftl&ffJS:^ 7 y *-7&30%x:? y - ;u t- ?§ ffl £ ft 3 ® 
#£?£8iL> £ft£. * x * -fc ;i/ n — x * 7 A (pH8) C 
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a. mmT-e&m&mtzztiz*!), 2.5 

g <D*tS 1 - ( 3 - t K i/7*D 4 $ 

/Co 

13 C-NMR(D 2 0, ffppm) 
34.86, 45.75, 60.51, 122.54, 130.05, 140.26. 
2) 3--f ^'/'j^rntJl/ijyleM 

ffi§£%St il/^N 1 - ( 3 - fc K n * 5/7 n 4 
S ^y*-;i/£ 0.13 g . &tf 2 - >r J s; y 

( 1 mmol/fflfi) £ 2 arfffilr^ KT> Hffitt 1 iBi® 
tsftK^^K 1SM3 - A ^^*/'J tfjuj y^O. 2 g£ 

3 ) 3 - 4 $ */ »J to 7* n f ;i/ > y J u kT y 7 S K'J y jg? © 
0. 2 g . Rtflf tg*>7 7 y$yn\zyy%. K£ o. 2 g J8 w 

n&tfi i tmmomwtc^^). 2Qmgomm3 --r %y 

( Mtfcffl 6 ) 2 - (5 , 6 - * ;u -« y X << § jr y y ;p ) 
if ^7f / *>^3f yT^ k >; y & © §igi 

10ag 0 2 - (5 . 6- i >VfJl"?yX'( ^'/'J*) x ^ 
;u->7y 3 k*y? $ K»J y^^ 3 jb2©tKC3^M CtlC, 
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100rag©NaBH 4 WMLfc, Z tl &l5ifr$& ffltWLT 

Mjl t/fc^x Bt3f 25mg0 5 ' - a - K - 5 ' -r***> 

i M'j yi* >j t> j*wtmwL (pHa o ) 

7 A (?y^-7^ hXAD-2)C^lts zk. 80% 

* 5 J* i/ J 1- )u t & u - * (jfcM 4 it y §9)) Cfr 

if. TKx 50mM© HaC£mWL-eW#.1$}iil,tz. &#T?fiB3*l 

h XAD-2) KI T Jftig 

(pHenc^ffiSSfirfc^ iSET TiiSi llv IIS 
2 - (5 . 6 - i? * *JU«vX<< § V ;tO i?^7r; 

73 3 - (5 . 6 - *)v^yx<i 

rntfl/7f;i'^3fy7U* , j ^SOSil 
UMM 7 C&^T, HJS^I6 0 2 - ( 5 . 6 - * 

y X 4 ^ y '/ 'J ii/ ) xV ;u * t / n b* y t $ k 'J y m © ft *> 

*) C x 3 - (5 . 6 - V S * y X 4 $ ? •/ y ^ ) 7* n e 
;i/ •> 7 / 3 b* y 7 ^ K'J y»*jS^'Ts ftSfc#J6 i^^©m 
3 - (5 . 6 - i/ * * & ^ y X -f * ? V V ^ ) 7* 
n t>7rV ->;i/3 t* y t ^ K »J y 
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(H$b$J 8 ) 4 - (5 , 6 - * )V *< y X <{ \ *? -/ y n> ) 

HJfetf! 8 K&^T. HJI036 02 - ( 5 . 6 -5/*^^^^ 
$ / V /!/ ) if *'>77 n b* y 7 $ r«| yRoRi) 
*) c 4 - (5 , 6-«>'^^A*yx<f ^-/y^) 7*f-;i/ 

£ £ *K 4 - (5 . 6 - *>V f y X >f $ ? •/ ;v ) •/ 

C Mt&ffl 9 ) 6 - (5 . 6-->Vfn/^yX>f ^*'/'J^) 
^0^7f/'>^3ty75 k >; y$&<DMM 

MMM 9 C*?<r>T. 6 © 2 - (5 . G - V / 

VX4 $ jT*/ 'J n>) x^;i/->7/ n t* y r ^ K* V y^©ftfc> 
*) c . 6 - (5 , 6->>Vf^'N*yX'( ^*/y*) *s ^ .> 
j n t-yT $ k>; y^£ffi<oT, Hi&0i6 £Hi§©il 

K J; *5 . 6 - (5 , 6 - ->* ;< y >C 4 $ */ y ;u ) ^ 

4- i/ ii/7f; S^r* t* y t $ K'J y&£#fco 

C H^^IO ) 3-4 ^•/ij;i/rntfl/7f;«>ii'3k'y7 
3 K 'J ^SS©IBiS 
flifctfilOKl&^T. H8fc#l6©2- (5 , 6-^7?^^ 

y x -f ^ ^ ✓ y /u ) ifji/'>7/nk'y7 5 F'jyicft^ 

*) £ . 3-4 0''/'J^rnk>i/7y3k*y75 K')y| 

£flH>T, HSfefl]6 £MJ§©Mft£<k?K 3 -4 S*'v*y ;t> 
rDt>7f; fc* yr ^ K y y^£{#fc 0 



WO 90/10014 



PCT/JP90/00253 



27 

l ) 3-^f;v-2-^y , /^7/'j; y t K v */ v £ M ^ 

tiE®Z><DjjmU. Biol. Chen., 252^. 963-970H> 197730 

■fe'fcU j&X* y X * -V £ G>2r& (Arch. Biochera.Biophys., 194 

379-386K. 197930 K&<^ 4 \/~fi/3L=, • ~ t - 
7 ( Klebsiella pneumoniae ATCC 8724) ck 
0.05M V y&* U $ ( P H8. 0)1?. 0. 3 Unit/ag© 

?t?gK:Lfco *gf0lf iLTtt, 1M©1 . 2-raA' 

*&4iT'. 0. lm£©S@it®> 0. 1 n£© 0. 5 M£ft* U $ 
•A 0. 1 M© k K 5 &tf0. 6 afi 

®o.05M'j y^* u $ ( P Ha o ) cnc, 

BtEfrl?. 0. 2mM©fcT^ $ yB, 2 iit (7f; S 

Ltz. Z mffi-ziQ$mTc izuum^ lai£©0.1M* 
iy8*'iniii ( P H3.6) ^jn^.T. g?m&i&£{?jt 



WO 90/10014 



PCT/JP90/00253 



28 

$ -frx o. l % © 3 - ^ )v - 2 - ^ y y* * 7 */ y / yt k 5 
140-02MKT. 305nm©!R3fc&£8{!!5£-r3C: Mil 

*Stt (kcat ) £3Til}Lfco 

2) 7;^-;t/f t K n y-^- — -fefR^^TuM-^ f 77 5 K 

fit®Z><D%m (Biochemistry, 18^. 417-426K. 1979$= ) 

*>**-fl/fk K7-€H, Q.05M y y t> -UmWWL 

(pHaO) S 0.15Unit/a£K: Lit & ©£ffi W -?-©S®<?:L 
TfcU 1M01 . 2-rnAyi/^-ji/*gt^ffl^/; ( £ 

fc. 0.05M y y t? ^mmffi. (pH8. o ) 9 . o. 5 mg 

/a£©T^3 — ;u-r t Foirf-fe\ IkZf 2 inM© M5c!S - 3 
^•^7$ K7f^y> , 55^l'^f K£S§MLfc 0 0. 1 M©S 
S^^n 0. la£07fl/3-fl/fk Kay+-t*Ms 0.1st 
©ilTcM^rz f 775 F7y*-y# 5L0 u** YffifflL^ Rtf 

a 5 jtf©o.o5M y y i*mmwi ( p h & o ) zm&v, 

B izWif&M (7fy i'/i'^ ^ y) N f^^yBn ( 7 
/ 3 a ^ $ y ) . £fcttf|jfc#l l -loc&^Tliigi* 

401 CT, 340nm©lRafe^ffl^^$^^F^«:ii®l;-r 3 C £ C 

«fc*u mmmis®. (k ca t ) ^srasLfc. 
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msi«iii©^rj£ 1 ) C*?^T. k** $ y B,z^H#©igg£ 

(K. ) tS*tt£ 1 K. 

S y B.tHSftCo^Ttt. (Ki ) ir 

H!fe#Ill©:fri£ 1 ) ctv^t % -£i©*t^ $ y 
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it & ® 


k cat 


K n 


Ki 


(s-«) 


(%) 


(at) 


(*M) 


mmm) 


337 


100 


0.80 




mmm 6 


- 


- 


- 


52 


» 7 


199 


59 


0.82 


- 


- 8 


167 


50 


11.2 


- 


* 9 






- 


38 


* 10 


3 


0.9 


1.1 


1.0 


k* * $ y B , 2 








1.9 


mmm i 








24 


* 2 








0.9 


* 3 








3.0 


* 4 








43 


* 5 








3.7 



iummiB) t^^B ,2^g#©x i/x v k 7 • 3 »j 

(Escherichia ^)215{C^"T S 

X 5/ X y k 7 • 3 »J ( Escherichia coli) 215 ti k' ^ ^ y 
B ,2^*ft0^M^^fe«}. ^fflkKJ^TEiiiStU k'^ 
^ yB,!©AM^7yfe>f (k'^^y^ 10 

268-279M, 1956^) 0 ^St)^. d©®Wu k'^ $ y 
B , 2 ©gp#i£TT «:ji5iT' §-f. k*^ $ y B ,2&#6*jKJi$I 
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C ffl ^ ^ X X V t T • 3 y ( Escherichia coli ) 
215 omi$l2C^Lfe. 

^ 2 



KHsP0 4 


0.6 g 


K 2 HP0 4 


1.4 g 


* x y&+ v y $ 


0.1 g 


MgS0< 


O.Olg 


(NH 4 ) 8 S0 4 


0.2 g 


NaC£ 


0.1 g 


D - # )U 3 — 


2.0 g 


7k 


200 mSL 



^tzlt^mm 1 ~ 5 ££^T£j£$ *lfc#fcT* $ yB „R* 
*H?tlO. 1- 100ng/s£<Z>&g&ffl-£Sgg£g;LT 
ift$5^S 120"C T*l£BE8mLfc. 
^J6. L -/ **z.v 1. 5 /*/ae££t;^2 (Z7r:Vit% 

3'J ( Escherichia col i ) 215Mfr£ Hi, £&:&&7kT 
©$#«©Sm*M^:/fl'k*-^&*3fcKifOV-140-02 §9 

fco <D 2 # 0 1 £ # a. 3 k* * $ y B , 2 (^7^3^' 
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mm 1 - 5 K&^T«£j£3*lfcfcr* $ y B i 8 §|gft£. * jft 
5#IS 120TCTEEEjSSU^o d*i$>©i&ifeK:. m^^^^ 

* $ yB i2 mm^M : t^^m^mmm.mmm (K,/ 2(i , ) 

i^lUc, $ (V) 

ID 50 = K,^ 2 <i)/C (V) 
( 5$4» C fcU J8 t'^ $ y B , z {i/y J "3 ri 7 % y) © * 

Kck^K $ yB t zmmft<Dmin.mm%&<DmmtLx. 
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3 





Kl/ttg) 

(nM) 


K i/z (i> 
(nH) 


IDso 


t* * $ V B i 2 


0.18 






flttffl l 




58.0 


785 


' 2 




4.6 


62 


* 3 




7.2 


98 


* 4 




8.0 


108 


* 5 




35.2 


477 



(HfcWH) k^^B izm&ft® ? ^ hA'f^X- ?n 
V — ( Lactobacillus leichmanni i ) ATCC 7830 

cjUtMIflSSOTHUgft 

5 £ /I'X • ( Lactobacillus leichmannii ) 

Sffl3*i(J. Biol. Chen., 18431. 211-221H. 1950^) . 
Lactobacillus leichmannii ATCC 7830$ ffl It^tc fc* ^ $ y 

r -vX'( j £ N H h f - X • 7 -f t v ( Lactobacillus 
leichnanniQ ATCC 7830©igl6 £ LTffl g£9!#K:§2^© 

y $ y) x ztc&nmw i ~5 tc^v^T^gg$ n^c t- 

^^B 12 ^Ifr$, Ztl^ftO. 1~ 100ng/Ee®Jgg^ffl 
T'iig£^;iT#&l,. 5^^ 120-CTHEigmLfco d*l 
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£Mt£K. 1/TlIU ii5S«jiSft (K,/m 9) ) ^^»fco 
y) £O.O5ng/«i2 0$gg £gsSnL„ £ $> Hi& 

sixn-^mmmmL, m^omm^mmmisizmmLtz 
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$t 4 





K ISZ <9> 

^n rl / 


K|/Jti) 


IDso 




0.047 






nmm i 




86 


2330 


* 2 


1.5 






» 3 


0.5 






" 4 


10 






* 5 




213 


5772 



BSCM-T^ln vj_tro igSilSl^ It 
^ ->|&ff Jfiim ( 5 v / vyy&ffi* j -jut $ y ( 1. 2 

tag/ a) *$vm%}mm%mm<D RPMi-i64o^ife^t) t-^ § 

yB,2 (f7;aA7?y) £ L $ -fr T * 

£fc*igifel ICOgfitiaiLT^ii"; y£io 
7Ji£{j£v ?< Y \s~T < is V% 100mggj}jn LtZo in vitroT' 

#fc L 1 2 1 o $H B& It £ h £ 0# h <D 2f£ (J.Biol. 
Chen.., 256^. 10329- 10334 W N 1981^) t) ->J!&ff 

M©tt*) C $ i/mVHT;b7' $ y£ 7. 0 g / £ iSgTttt 

HJfcfl] 2 &tf 5 £&^x£-f££ *Lfc tr* y B ,2§tSft© 



WO 90/10014 



PCT/JP90/00253 



36 

iss-frfc l i*iomm%iQ*\&g.<DmM%$z;nmm<z 5 xio 4 

cells/a£0&g-e&§Lx C0 2 /air ( 5 %/95 

t K n^&£lO/« N t*^ $ y B , 8 (i/7;3A'^y) £ 
0. 5 nMKfc* £ o Kl^flnL. £ *lC$fc?§* t, fc8B^£ 5 X 10 4 
cells/ffie&gTg«L. _Lf2£#TT 9 H f^i2*£#£ Wt if 

fc. mmm 2 5 iz&^T&j&ztitze ? y b , 2 ^g& 

© L i 2 ,o$fflll§ii^ffi$$g&tt;fcig#©|g?K:. f^^yB.z^ 
3t&£if @&T&an Lfc/ VFKt-F (MTX)200 

nM^HflHW 2 0t^^ 1/ B i zl§tg#; (50nM) % USSM 5 © f 

, 2 ^^ft (50nM, 5000nM) 
ck^^^fco MTX. RUMTX i^^iOb*^ $ V B i 2 §t 
gfr&#T©*§&© v$ x&jft^L , 2 io£ft-r 

Coultertf-M^KIi; 5 3 . 5 . 7 9 B @ ©8lB§& 

(a y h n-;i/) £ L T M T X © b* ^ $ y B , 2 g| 

SHJfefll 5 -Z&k>*ltz*%W(DV ? r/B , 2 g§^& (5000nM) 
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ft © m 



1. ( I ) 




C 0 N Hz 
CH3 CH 2 XHa 

. **CH 2 X CONH2 

L N=/ 
\i ^ \ 

/ Co v./- H 



C 0 N Hz H 




CH 3 
CH 3 
CHz 
CHz 'CON Hz 



( I ) 



C H 3 CHz 



0" 

X P- 0- R 
/ \ /fl 
H 0 0 



B 
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&tf 1 ~ 8 ©M*> L < ttMi07fl/ + ^|*^l 

©^ffl 1 mm \ y B , 2 ^3|#; &.#-£©&. 

4. Btm& i - 8 ©gg(©T/i/+ u yiT^^tt 

©igffl 1 iei{©k*^ $ v B , 2 ^gft&tf ^©£ e 

^fc«-?-tL^0^^*T2b«0^©@a i §B^©t-^ 
s yB izmm&&.&* (Di&o 

6. '>7;7^73ty75 KH<a > >''>7;n-y7 

S K£ffl£ftg<!: LT-J&jS ( I ) 
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C 0 N Hz 

i 



CH 3 c Hz -°H3 




CHz 



CHz CONHz 



C O N Hz H 




( I ) 



C Hz^C O N Hz 



CHa 



N H 

CHz 



0 



H 0 O 
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$ KiTte^ ( n ) 

B-R-0P0 3 H 2 ( n ) 

(5£*tU B&tf R W^ffi^ ( I ) OliClU. ) 

y B, 2 ^3£#£igi§irs c 

© mm®'c%t>titc mmx ( i ) la<^7; 
(D H&a©^/ctt®i?#&tLfc. ( I ) C*^TL 

|[i~8©liit<ttMi07A/*y N ^/cttAayy 
^ ( I ) CM^TL 1 - 8 <DMm*> L < tttfftfg© 

r^ + ;i/S. g&*> L < ti0li(O7f; *>^S^t < ttr 
fiifl/7^*fl/itfc«t^ ^ y b 12 ^lfr^Sit§ c: 

7. B# N ^&£fc8:#g&0s 4 f'ji; 
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a r#. 5§=#&g*> L < ttAny y'i?tti$*ifc^ 
fctt#M&0. 1 -8 ©E£t4> L < tt^i07M 

t'^St fctt£#©i£ft7kfitg-e&3ff;£©®ffl6 12® © f 

9. ( n ) 

b-b-o-po 3 h 2 ( n ) 

ygx £fctt^:fi$>©^&#T&5ff:£©Ml!9 tali© 1 ; y 

grxx-r;i/^3£fr&tf *■©&. 

11. R#. ^filil>L<B:Anyyi^tii$ilfct 
fc«#E&©. 1 ~8 08i!*> L < tt^^g(©T;i/ + 

^ m X X ^ * © ig„ 

12. mmm&®m%^i-zMM®i&mB - (d 

X-R-OH (I) 

T^*.$n5^^?l5isi£$-fr. (IV) 

B-B-OH (IV) 

cat*, b &mmmi%ffim*^t z&m**L. R^aite^ 

(I) ©^^k:^L>o ) 
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ftmttzmxommQmmo-fcjz (n) 
i3. mmm^mmzG? zmm®&mB » # % g&sfci* 
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